Chronic stress alters inhibitory networks in the medial prefrontal cortex of adult mice.
Chronic stress in experimental animals induces dendritic atrophy and decreases spine density in principal neurons of the medial prefrontal cortex (mPFC). This structural plasticity may play a neuroprotective role and underlie stress-induced behavioral changes. Different evidences indicate that the prefrontocortical GABA system is also altered by stress and in major depression patients. In the amygdala, chronic stress induces dendritic remodeling both in principal neurons and in interneurons. However, it is not known whether similar structural changes occur in mPFC interneurons. The polysialylated form of the neural cell adhesion molecule (PSA-NCAM) may mediate these changes, because it is known to influence the dendritic organization of adult cortical interneurons. We have analyzed the dendritic arborization and spine density of mPFC interneurons in adult mice after 21 days of restraint stress and have found dendritic hypertrophy in a subpopulation of interneurons identified mainly as Martinotti cells. This aversive experience also decreases the number of glutamate decarboxylase enzyme, 67 kDa isoform (GAD67) expressing somata, without affecting different parameters related to apoptosis, but does not alter the number of interneurons expressing PSA-NCAM. Quantitative retrotranscription-polymerase chain reaction (qRT-PCR) analysis of genes related to general and inhibitory neurotransmission and of PSA synthesizing enzymes reveals increases in the expression of NCAM, synaptophysin and GABA(A)α1. Together these results show that mPFC inhibitory networks are affected by chronic stress and suggest that structural plasticity may be an important feature of stress-related psychiatric disorders where this cortical region, specially their GABAergic system, is altered.